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(54) Mount for ultra-high performance of optical components under thermal and vibrational 
distortion conditions 



(57) A mount (100) includes a plurality of flexures 
disposed on a frame in pairs for securing an optical com- 
ponent to the frame. A first pair of flexures is disposed 
along a first axis (X) that intersects a center of the optical 
component, and a second pair of flexures is disposed 
along a second axis (Y) that intersects the center of the 
optical component. Each of the flexures is flexible in a 
direction substantially perpendicular to the flexure and 



allows movement of the optical component in the same 
direction as the axis upon which each flexure is dis- 
posed. Each flexure is further substantially rigid in all 
directions non-parallel the direction of the axis upon 
which each flexure is disposed. The alignment of pairs 
of flexures in this configuration minimizes the adverse 
effects of extreme vibrational and thermal distortions on 
the flatness of the optical component. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention relates to optical com- 
ponents and instruments. More particularly, it reiates to 
a mount for an optical component. 

Description of the Related Art 

[0002] In many optical instrument designs, mounts 
are employed to secure certain optical components at 
precise positions with respect to other optical compo- 
nents within the instrument in order to ensure optimal 
performance of the optical instrument. A beamsplitter is 
one such optical component that in certain applications 
must be aligned at a precise position within an instru- 
ment Examples of conventional optical instruments em- 
ploying beamsplitters are Mich els on -type transform 
spectrometers, Michelson interferometers and laser 
range finder/designator (LRF/D) systems. If the beam- 
splitter is not aligned within a precise range in each of 
those systems, light beams that are divided by the beam 
splitter will in turn be out of alignment with respect to 
other components resulting in inadequate performance 
of the instrument. 

[0003] A variety of different designs for mounting op- 
tical components in instruments are known in the art. 
Some optical component mounts are based upon secur- 
ing the optical component on an adhesive silicone tip or 
layer. However, the adhesive condition and resulting 
performance of the mount can change over extended 
periods of time. Mount designs that are more reliable for 
critical optical components over extended periods of 
time and under severe conditions are based upon the 
use of metal clips and flexure supports. The flexure sup- 
ports provide a resilient connection for the optical com- 
ponent to a support structure. 

[0004] Conventional optical component mounts utiliz- 
ing a clip and flexure mount employ a three-point mount 
design. Two conventional three-point flexure mounts for 
a circular optical component are illustrated in Figs. 1a 
and 1b. In both designs, the three-point flexure mount 
includes flexures that are circumferential ly spaced from 
each other by about 1 20°. In the mount design depicted 
in Fig. 1a, flexures 32 are secured to an outer surface 
of a frame 34, and an optical component 30 is in turn 
secured to frame 34 at three clip points 36. In the mount 
design of Fig. 1b, the optical component 40 is secured 
to three flexures 42, and flexures 42 are in turn secured 
to an inside surface of a frame 44. Each flexure in the 
three-point flexure mount design depicted in Figs. 1a 
and 1 b provides a direction or line of freedom for move- 
ment of the optical component as indicated by the 
dashed lines in those figures. Each line of freedom ex- 
tends perpendicular to the flexure to which it relates. In 



the examples illustrated in Figs. 1a and 1b, the lines of 
freedom intersect at the center of the circular optical 
component. The intersection of the lines of freedom is 
referred to as the stationary point for the optical compo- 

5 nent, which is a point on the optical component that re- 
mains substantially fixed despite thermal expansion or 
vibratory movement of the optical component. The 
three-point flexure mount design works well for optical 
components having a circular configuration, and ac- 

10 cordingly have been used extensively as the preferred 
type of mount. 

[0005] Because of their prevalent use, three-point 
flexure mount designs are also utilized for optical com- 
ponents having noncircular geometric configurations. A 
15 conventional mount design for a generally rectangular 
shaped optical component is illustrated in Fig. 1c. The 
mount design includes a frame 54 secured to a base 
plate 56, with one flexure 52 aligned at one end of the 
frame and two flexures 53 aligned at the corners of an 
opposing end of the frame. Optical component 50 is se- 
cured within the frame 54. As indicated by the dashed 
lines of Fig. 1c, the lines of freedom allowed by the three 
flexures intersect to form a stationary point at a location 
removed from the center of the optical component. 
[0006] While three-point mount designs may perform 
adequately in certain environments when the size of the 
optical component is small, the performance of such 
mounts degrades considerably when larger optical com- 
ponents are utilized and severe thermal and vibrational 
conditions exist. For example, three-point mount de- 
signs have been found to be unsuitable for maintaining 
appropriate alignment of a large optical component such 
as a beamsplitter in an instrument secured within a sat- 
ellite or other aerospace vehicle subjected to typical 
harsh launch conditions. Additionally, devices utilized in 
the semiconductor and related industries for manufac- 
turing micro-components requiring a high degree of 
manufacturing precision can degrade in performance 
when using three-point optical component mounts in ap- 
plications where the devices are exposed to high tem- 
perature changes and/or vibrations. The flexures, when 
configured in the mount of Fig. 1c, are incapable of pre- 
venting the optical component from undergoing distor- 
tion and ensuring a sufficient optical flatness for main- 
taining a desired performance level. This problem is es- 
pecially prevalent for the conventional rectangular 
mount depicted in Fig. 1c, where the stationary point of 
the three-point flexure mount is located away from the 
center of the optical component. While the flexures of 
these mounts may be stiffened, e.g., to survive vibration 
levels associated with a typical launch, thermal varia- 
tions (i.e., temperature changes of more than 80°C) as- 
sociated with the launch will create an undesirable flat- 
ness distortion in the optical component due to the ther- 
mal expansion of the optical component and/or support- 
ing structure. In certain aerospace applications, e.g., a 
flatness distortion of only as much as about 0.1 micro- 
inch is allowable. Conventional three-point flexure 
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mounts have not been able to maintain such a flatness 
tolerance under extreme temperature and vibrational 
conditions. In addition, conventional three-point flexure 
mounts for large, non-circular optical components can 
lead to a gravity sag at the unsupported portions of the 
component between the flexure mounts. 
[0007] A further problem associated with convention- 
al optical component mount designs is that they typically 
occupy a large area and are unsuitable for aerospace 
instrument designs that require strict size and mass lim- 
itations. 

[0008] Thus, there is a need for an optical component 
mount that sufficiently maintains the alignment and flat- 
ness of the optical component within an instrument with 
a high degree of precision while under severe thermal 
and vibrational conditions. Further, there is a need for 
an optical component mount that is configured to occupy 
an area suitable for a particular application. 

OBJECTS AND SUMMARY OF THE INVENTION 

[0009] Therefore, in light of the above, and for other 
reasons that become apparent when the invention is de- 
scribed, an object of the present invention is to mount 
an optical component securely within an instrument so 
as to ensure a desired performance level of the optical 
component under severe thermal and vibrational distor- 
tion conditions. 

[0010] Another object of the present invention is to 
minimize flatness distortion exerted on the optical com- 
ponent during exposure to such severe thermal and vi- 
brational distortion conditions. 

[0011] A further object of the present invention is to 
securely mount the optical component within the instru- 
ment utilizing a mount having a small size and mass suit- 
able for aerospace or other applications. 
[0012] Yet another object of the present invention is 
to provide an effective mount design capable of securing 
multiple optical components within an instrument. 
[001 3] The aforesaid objects are achieved individual- 
ly and in combination as described by the independent 
claims, and it is not intended that the present invention 
be construed as requiring two or more of the objects to 
be combined unless expressly required by the claims 
attached hereto. 

[0014] In accordance with the present invention, a 
mount for ultra-high performance of optical components 
subjected to severe thermal and vibrational distortion 
conditions is provided. The mount includes a first pair of 
supports each disposed along a first axis intersecting a 
center of the optical component, where the supports of 
the first pair couple with the optical component and are 
movable in a direction of the first axis. The mount further 
includes a second pair of supports each disposed along 
a second axis intersecting the optical center of the op- 
tical component, where the supports of the second pair 
couple with the optical component and are movable in 
a direction of the second axis. Each of the supports of 
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the first pair is substantially rigid in directions non-par- 
allel the first axis, and each of the supports of the second 
pair is substantially rigid in directions non-parallel the 
second axis. The supports thus limit the freedom of 
5 movement of the optical component around a stationary 
point located at about the center of the optical compo- 
nent. 

[0015] The above and still further objects, features 
and advantages of the present invention will become ap- 
10 parent upon consideration of the following detailed de- 
scription of a specific embodiment thereof, particularly 
when taken in conjunction with the accompanying draw- 
ings wherein like reference numerals in the various fig- 
ures are utilized to designate like components. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0016] 

20 Fig. 1a is a view in elevation of a conventional 

three-point flexure mount for a circular 
optical element. 
Fig. 1b is a view in elevation of another conven- 

tional three-point flexure mount for a cir- 
25 cular optical element. 

Fig. 1c is a view in perspective of a conventional 

three-point flexure mount for a noncircu- 
lar optical element 
Fig. 2 is a view in perspective of a mount for an 

30 optical component in accordance with 

certain aspects of the present invention. 
Fig. 3 is an exploded view in perspective of the 

mount of Fig. 2. 
Fig. 4 is a view in elevation of a flexure blade 

35 utilized with the mount of Fig. 2. 

Fig. 5 is a view in perspective of the mount of 

Fig. 4 with an optical component secured 
within the mount. 
Fig. 6 is an elevated view in section of a portion 

40 of the mount with optical component se- 

cured therein taken along lines VI -- VI of 
Fig. 5. 

Figs. 7a-7b are elevated views in section taken along 
lines VII - VII of Fig. 5 of the optical com- 
45 ponent being placed within the mount. 

Fig. 8 is an exploded view in perspective of an 

alternative embodiment of a mount for an 
optical component in accordance with 
certain aspects of the present invention. 
50 Fig. 9 is a view in perspective of another alter- 

native embodiment of a mount with an 
optical component secured within the 
mount in accordance with certain as- 
pects of the present invention. 
55 Fig. 10 is an elevated view in section of a portion 

of the mount with optical component tak- 
en along lines X -- X of Fig. 9. 
Fig. 1 1 is a view in perspective of yet another al- 
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ternative embodiment of a mount with an 
optical component secured within the 
mount in accordance with certain as- 
pects of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0017] In accordance with certain aspects of the 
present invention, a mount for an optical component is 
illustrated in Figs. 2-7. An exemplary optical component 
for securing within the mount of the present invention is 
a beamsplitter. However, it is noted that the optical com- 
ponent may be a lens, a mirror or any other element uti- 
lized in an optical instrument or other device that re- 
quires precise positioning of the component throughout 
the operation of the device. Referring to Fig. 2, a mount 
includes a generally rectangular shaped frame 1 00 hav- 
ing a front surface 103 and an opposing rear surface 
1 05, an interior side surface 1 07 and an opposing exte- 
rior side surface 1 09. The interior and exterior side sur- 
faces extend between the front and rear surfaces and 
along the respective interior and exterior boundaries of 
the frame. A generally rectangular shaped aperture 1 04 
is defined within the frame between the enclosed bound- 
ary formed by interior side surface 107. The frame ap- 
erture extends through the frame between the front and 
rearsurfaces and is suitably dimensioned to receive and 
retain a generally rectangular shaped optical compo- 
nent 1 40 (see Fig. 5). Exterior side surface 1 09 of frame 
1 00 includes an upper fiat portion 1 06 ; a lower flat por- 
tion 1 08 that opposes the upper flat portion , and oppos- 
ing side flat portions 110, 112. The frame may be con- 
structed of any material (e.g., metal or plastic) having a 
weight and rigidity suitable for thermal, vibrational and 
other related conditions associated with a particular ap- 
plication for the mount. An exemplary material for the 
mount frame suitable for use in aerospace applications 
is beryllium. One or more thermal sensors optionally 
may be provided on the frame to measure thermal gra- 
dients in the environment to which the optical element 
secured within the frame is exposed. Referring to Fig. 
3, a thermal sensor 102 is secured to exterior side sur- 
face 109 of frame 100. 

[0018] A pair of mounting apertures 114 extend 
through frame 100 between front surface 1 03 and rear 
surface 1 05 at the bottom corners of the frame on either 
side of lowerflat portion 1 08. Another mounting aperture 
114 extends through the frame between the front and 
rear surfaces at upper flat portion 106. The frame may 
be secured within the instrument by inserting suitable 
fasteners (e.g., bolts) through the three mounting aper- 
tures and securing the fasteners to a suitable support 
structure within the instrument. 

[0019] Each of the lower and side flat portions in- 
cludes a generally rectangular recess 1 1 6 to receive and 
retain a flexure blade 130 on the exterior side surface 
of the frame as described below. Each recess 116 in- 



cludes a rectangular aperture 117 located at about the 
center of the recess that extends through the frame be- 
tween the interior and exterior side surfaces and com- 
municates with frame aperture 104. The upper flat por- 
5 tion includes a central recess 1 1 9 with two recesses 118, 
120 disposed on either side of the central recess. The 
three recesses at the upper flat portion communicate 
with a slit 122 extending from front surface 103 into the 
frame. Slit 122 is located below mounting aperture 114 
10 on the frame front surface and is dimensioned to fully 
receive and retain a flexure blade 130 while permitting 
afastenerto extendthrough mounting aperture 1 1 4. Re- 
cess 119, which is generally centered with slit 122, also 
includes a rectangular aperture (not shown) that ex- 

? 5 tends through the interior side surface of the frame and 
communicates with frame aperture 104. Recesses 118 
and 120 disposed on either side of recess 119 are 
aligned with opposing longitudinal ends of the slit. As 
further described below, recess 119 provides access to 

20 the central portion of a flexure blade disposed within the 
slit for securing the flexure blade to a clip 1 26, whereas 
recesses 118, 120 provide access to the longitudinal 
ends of the flexure blade within the slit for securing the 
flexure blade to the frame. 

25 [0020] Interior side surface 107 includes recesses 
124 that are aligned with the exterior surface flat por- 
tions and the rectangular apertures located at those flat 
portions. The interior side surface recesses are further 
dimensioned to receive and retain mounting clips 126 

30 for securing an optical component within the frame as 
described below. 

[0021] Referring to Fig. 4, each flexure blade 130 in- 
cludes a pair of generally rectangular flat sections 132 
separated at their facing ends by a rectangular central 

35 securing member 134. The flat sections are very thin 
and have a suitable resiliency for providing flexure char- 
acteristics to the flexure blade as described below. The 
other ends of the flat sections are connected to rectan- 
gular distal securing members 136. Each of the distal 

40 securing members of the flexure blades includes a bore 
for receiving a fastener 1 37 (e.g., a screw) to secure the 
flexure blade within a respective recess or slit of a frame 
flat portion. Referring to Fig. 3, a pair of smaller bores 
are also disposed on each distal securing member for 

4 5 receiving a smaller fastener 138 (e.g., a pin) to further 
secure the distal ends of the flexure blade to the frame. 
The central securing member of each flexure blade is 
aligned to correspond with and be partially received 
within the rectangular aperture disposed at the recess 

50 of a corresponding flat portion on the frame. Each cen- 
tral securing member further includes a bore to receive 
a fastener 1 39 (e.g. , a screw) forsecuring a correspond- 
ing clip 126 to the flexure blade as described below. A 
bushing 135 is secured around each fastener 139 be- 

55 tween the central securing member and the clip to ab- 
sorb any shear forces that would otherwise be imparted 
to the fastener under extreme vibrational conditions. Al- 
ternatively, for applications in which vibrational condi- 
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tions are of less concern, the bushings may be removed 
from the fasteners without significantly affecting the op- 
erability of the mount for those applications. 
[0022] Each clip 126 of mount 100 has a generally 
rectangular configuration and includes a bore to receive 5 
and engage a corresponding fastener 139 inserted 
through central securing member 134 of a correspond- 
ing flexure blade 130. The clips are suitably dimen- 
sioned to fit within recesses 1 24 of internal side surface 
1 07 and to be partially received within the apertures dis- 
posed at the corresponding flat portions of the exterior 
side surface. A pair of arms 1 27 extend from an engag- 
ing surface and at opposing sides of each clip and are 
separated a distance that is slightly larger than the thick- 
ness of optical component 140. Each of the clips is se- 
cured to an edge of the optical component by inserting 
the optical component edge between the arms of the 
clip. The optical component may further be secured to 
the clips utilizing a suitable fastener or adhesive. Pref- 
erably, an epoxy is applied between the arms of each 
clip and the engaging edge of the optical component to 
firmly bond the clips to the optical component thus en- 
suring the optical component is firmly secured to the 
flexure blades within the frame. 

[0023] The flexure blades may be constructed of any 
suitable material (e.g., stainless steel) that allows resil- 
ient flexure in a direction substantially perpendicular to 
the thin, flat sections of the blades in response to a force 
applied to the blades when secured to the frame. The 
dimensions of the flexure blades, including the thick- 
ness of the flat sections, are preferably selected to resist 
flexure of each blade in any direction other than a direc- 
tion substantially perpendicular to the opposing surfac- 
es of the flat sections. The flexure blades are aligned in 
pai rs to limit the freedom of movement of an optical com- 
ponent 140 secured to the flexure blades and mounted 
within the frame along selected axes. Specifically, the 
flexure blades are arranged along the exterior surface 
of the frame with the flat sections of the blades adjacent 
the frame. The central securing member of each flexure 
blade is also aligned with and opposes the central se- 
curing member of a corresponding flexure blade of apair 
on the frame such that an imaginary line intersecting the 
two central securing members of the pair of blades also 
intersects the center of an optical component secured 
within the frame. Preferably, the center of the optical 
component is the optical center of the optical compo- 
nent, which typically is the geometric center of the opti- 
cal component. In frame 1 00 shown in Figs. 2-7, flexure 
blades 130 of a first pair of flexures are secured within 
recesses 116 of flat side portions 110, 112, whereas flex- 
ure blades 1 30 of a second pair of flexures are secured 
within the recess of lower flat portion 1 08 and slit 1 22 of 
upper flat portion 106. The central securing members 
for the flexure blades secured at side flat portions 110, 
112 are aligned along an imaginary horizontal axis X, 
shown in Fig. 2, whereas the central securing members 
for the flexure blades secured at upper flat portion 1 06 



and lower flat portion 108 are aligned along an imagi- 
nary vertical axis Y. The X and Y-axes are perpendicular 
with respect to each other and intersect at about the 
center of the optical component 1 40 mounted within the 
frame. 

[0024] By arranging pairs of flexure blades in the man- 
ner described above, a stationary point is established 
that is at or near the center of the optical component. 
The stationary point is a geometric location on the opti- 
cal component at which the lines of freedom (i.e., the 
movable directions allowed by the flexure blades) inter- 
sect. The stationary point of the optical component fur- 
ther remains fixed at the same geometric location within 
the frame despite thermal expansion of the optical com- 
ponent or vibrational forces acting on the optical com- 
ponent. 

[0025] Referring to Figs. 2 and 5, the pair of flexure 
blades mounted at side flat portions 110, 112 allow 
movement of the optical component along the X-axis but 
are rigid and substantially prevent movement of the op- 
tical component along the Y and Z-axes. Thus, the X- 
axis represents a line of freedom for the optical compo- 
nent established by the pair of flexure blades mounted 
at the side flat portions. In contrast, the pair of flexure 
blades mounted at upper and lower flat portions 106, 
1 08 allow movement of the optical component along the 
Y axis but are rigid and substantially prevent movement 
of the optical component along the X and Z axes. The 
Y-axis therefore represents another line of freedom for 
the optical component established by the pair of flexure 
blades mounted at the upper and lower flat portions. 
Thus, the stationary point for an optical component 
mounted within frame 1 00 lies at the intersection of the 
X and Y axes, which is substantially at the center of the 
optical component. 

[0026] The mount design of the present invention fa- 
cilitates easy assembly and securing of optical compo- 
nent 140 within frame 100. Flexure blades 130 are se- 
cured to the upper, lower and side flat portions of the 
frame exterior side surface by securing each distal se- 
curing member 136 of each flexure blade to a corre- 
sponding recess of a flat portion with fasteners 1 37, 1 38 . 
As shown in Fig. 3, flexure blade 130 is secured to the 
frame at upper flat portion 1 06 by passing fasteners 1 37, 
138 through recesses 118, 120. Clips 126 are then se- 
cured to their corresponding flexure blades utilizing fas- 
teners 139 and bushings 135. Fastener 139 and bush- 
ing 135 are inserted into recess 119 to secure the clip 
to the flexure blade at the upper flat portion. Once the 
clips are secured to the flexure blades, optical compo- 
nent 1 40 is inserted into frame aperture 104 as illustrat- 
ed in Figs. 7a and 7b. The clips are pushed into recesses 
124 and partially into the corresponding apertures 
aligned on those recesses to flex the flexure blades 
away from the frame exterior side surface. The flexure 
blades are maintained in the flexed position to provide 
an appropriate space to align the optical component 
edges between the arms of each clip. As described 
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above, an epoxy is preferably applied to the engaging 
portion of each clip and/or the optical component prior 
to securing the optical component within each clip. The 
clips are then released to engage with an edge of the 
optical component. Once the epoxy is set, the mount is 
ready for use and may be secured within an instrument 
utilizing mounting apertures 114. 
[0027] In operation, the mount design of the present 
invention maintains desired alignment and prevents un- 
desirable flatness distortion of the optical component in 
environments including severe thermal fluctuations as 
well as vibrational forces (e.g., during a launch of a sat- 
ellite). For example, when frame 100 is subjected to a 
distortional force component (e.g., due to thermal ex- 
pansion of the optical component or severe vibrational 
forces exerted on the optical component) acting along 
imaginary axis X as illustrated in Fig. 5, the flexure 
blades mounted in the recesses of side flat surfaces 
110,112 allow flexibility of the optical component along 
the X axis while the combined flexure blades hold the 
optical component rigid in all other directions (i.e., along 
the Y and Z axes) . Similarly, when the frame is subjected 
to a distortional force component acting along imaginary 
axis Y, the flexure blades mounted in the slit of upper 
flat surface 1 06 and the recess of lower flat surface 1 08 
allow flexibility of the optical component along the Y axis 
while the combined flexure blades hold the optical com- 
ponent rigid in all other directions (i.e., along the X and 
Z axes). The flexures therefore limit any movement of 
the optical component to a substantially planar and ra- 
dial manner with respect to the stationary point estab- 
lished at the center of the optical component (i.e., at the 
intersection of the X and Y axes). The mount design fur- 
ther provides a rigidity for the optical component that is 
suitable to withstand severe vibrational forces while also 
providing suitable flexibility to prevent flatness distortion 
that would otherwise be caused by thermal expansion 
of the frame and/or the optical element. In particular, the 
mount design maintains a flatness tolerance within 0.1 
microinch when exposed to extreme vibrational and 
temperature fluctuations. 

[0028] The mount design of the present invention may 
also secure multiple optical components within the 
frame while maintaining appropriate alignment and min- 
imizing distortion of the components under severe ther- 
mal and vibrational conditions. Such multiple compo- 
nent mounts are useful, e.g., in interferometer designs 
requiring close alignment between a beamsplitter and 
one or more other optical components. 
[0029] In an alternative mount design illustrated in 
Fig. 8, an optical component including multiple optical 
elements is secured within a frame utilizing opposing 
pairs of flexure blades. The mount is substantially sim- 
ilar to the mount described above and illustrated in Figs. 
2-7. However, the mount of Fig. 8 secures each of the 
optical elements to the pairs of flexures secured to the 
frame. Specifically, frame 200 includes opposing pairs 
of flexure blades 230 disposed at upper, lower and side 



flat portions on the exterior side surface of the frame, 
with clips 226 disposed on the interior side surface of 
the frame secured to the flexure blades with fasteners 
239 in a substantially similar manner as in the embodi- 
5 ment described above. The thickness of frame 200 (i.e., 
the distance between the front and rear surfaces) is suf- 
ficient to accommodate dual optical elements within 
frame aperture 204. Additionally, clips 226 include three 
arms 227 extending from an engaging surface of each 
io clip as opposed to the two-arm clips 126 of Fig. 3. Two 
of the arms 227 for each clip 226 are disposed at op- 
posing ends of the clip, whereas the third arm extends 
from the engaging surface of the clip between the op- 
posing ends of the clip. The width and location of the 
*5 third arm on each clip is selected to provide a suitable 
distance between directly opposing arms that is slightly 
larger than the thickness of an optical element to be se- 
cured between the directly opposing arms. Thus, each 
clip 226 effectively secures dual optical elements to a 
20 single flexure blade 230 within frame 200. It is further 
noted that the clips may be designed in any manner, with 
appropriate spacing and positioning of the clip arms with 
respect to each other, to provide a selected spacing as 
well as a selected vertical and/or horizontal alignment 
25 between optical elements secured to the clips. 

[0030] Another alternative embodiment of the mount 
design is illustrated in Figs. 9 and 1 0. This mount is sub- 
stantially similar to the mount described above and il- 
lustrated in Figs. 2-7. However, the mount design of Fig. 
30 9 is further configured to receive two separate optical 
components independently secured to the frame with 
different pairs of flexure blades. Specifically, the mount 
includes a frame 300 having two sets of opposing pairs 
of flexure blades 330 arranged along the upper, lower 
35 and side flat portions of the exterior side surface of the 
frame, with clips 326 disposed on the interior side sur- 
face of the frame and secured to the flexure blades with 
fasteners 339 in a substantially similar manner as frame 
100 described above. Each set of flexure blade pairs is 
40 suitably aligned on the exterior side surface of frame 300 
to allow an optical component 341 or 342 to be secured 
to the flexure blades of that set. Each set of flexure 
blades may also be aligned to secure the optical com- 
ponents 341 , 342 in any parallel or non-parallel spatial 
4 5 orientation with respect to each other. 

[0031] One feature of the mount design of Figs. 9 and 
1 0 is that any distortion forces acting on one optical com- 
ponent will not affect the other optical component since 
each component is independently secured to the frame 
50 with different pairs of flexure blades. Thus, optical com- 
ponents having different coefficients of thermal expan- 
sion and subject to different degrees of thermal distor- 
tion may be utilized with this mount design while main- 
taining a desired alignment and flatness of the optical 
55 components within an instrument. 

[0032] It is noted that other mount designs are con- 
templated by the present invention that secure optical 
components of varying sizes and geometric configura- 
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tions. For example, Fig. 11 illustrates another embodi- 
ment of a mount for securing an optical component hav- 
ing significantly elongated directions along a major axis 
of the optical component in comparison to the previously 
described embodiments. Frame 400 of the mount is 5 
substantially similar to frame 1 00 described above with 
the exception that the frame is elongated to receive and 
retain elongated optical component 440. Additionally, 
pairs of flexure blades 430 are aligned with and secured 
to the frame in a substantially similar manner as flexure io 
blades 130 described above to establish a stationary 
point at the center of the optical component (i.e., the 
point located at the intersection of the X and Y axes in 
Fig. 11). Thus., elongation of the optical component as 
illustrated in Fig. 11 will not significantly affect the per- is 
formance of a corresponding mount in maintaining the 
desired flatness of the optical component despite expo- 
sure to extreme vibrational and thermal distortion con- 
ditions. 

[0033] It will be appreciated that the embodiments de- 20 
scribed above and illustrated in the drawings represent 
only a few of the many ways of implementing a mount 
for ultra-high performance of an optical component un- 
der thermal and vibrational distortion conditions in ac- 
cordance with the present invention. For example, 25 
mounts may be provided that secure circular optical 
components or multi-sided optical components of any 
geometric configuration. Additionally, while the flexure 
blades of the previous embodiments are described as 
being secured to an exterior surface of the frame, the 30 
flexure blades may alternatively be secured to an inte- 
rior surface or at any other suitable location on the frame 
that will establish a stationary point at about the center 
of the optical component mounted within the frame. 
[0034] The mount of the present invention may further 35 
be utilized to support any component that must be sta- 
bilized and prevented from undergoing any significant 
distortion when exposed to extreme vibrational and/or 
thermal conditions. For example, the mount has appli- 
cations for supporting optical or other components in the 40 
semiconductor manufacturing and related industries. 
[0035] Having described preferred embodiments of a 
mount for achieving ultra-high performance of optical 
components under severe thermal and vibrational dis- 
tortion conditions, variations and changes will be sug- 4s 
gested to those skilled in the art in view of the teachings 
set forth herein. It is therefore to be understood that all 
such variations, modifications and changes are believed 
to fall within the scope of the present invention as de- 
fined by the appended claims. so 



Claims 



ponent, wherein the supports of the first pair 
couple with the component (140) and are mov- 
able in a direction of the first axis; and 

a second pair of supports each disposed along 
a second axis (Y) intersecting the center of the 
component, wherein the supports of thesecond 
pair couple with the component (140) and are 
movable in a direction of the second axis. 

The mount of claim 1 , wherein 
the component (140) is an optical component and 
wherein the center of the optical component is an 
optical center of the optical component. 

The mount of claim 1 or 2, wherein 
the supports of the first pair are substantially rigid 
in directions non-parallel to the first axis (X), and the 
supports of the second pair are substantially rigid 
in directions non-parallel to the second axis (Y). 

The mount (100) of at least one of claims 1 to 3, 
wherein 

the first axis (X) is substantially perpendicular to the 
second axis (Y). 

The mount of at least one of claims 1 to 4, further 
comprising: 

a frame (1 00) including an interior surface (1 07) 
and an exterior surface (1 09), wherein the flex- 
ures (130) of the first and second pairs are dis- 
posed on the exterior surface (1 09) of the frame 
and the optical component (140) is mountable 
at the interior surface (107) of the frame. 

The mount of at least one of claims 1 to 5, wherein 
each of the supports of the first and second pairs 
includes a resilient flexure member (130) that is 
flexible in the direction of a corresponding one of 
the first and second axes (X; Y), and an engaging 
member (1 26, 226) disposed along a corresponding 
one of the first and second axes, wherein each en- 
gaging member secures an edge of the optical com- 
ponent to a corresponding flexure member. 

The mount of at least one of claims 1 to 6, wherein 
the optical component includes a plurality of optical 
elements (341 , 342), and the engaging member 
(226, 326) of each of the supports of the first and 
second pairs includes a plurality of engaging sec- 
tions (227), each engaging section securing to an 
edge of a corresponding optical element. 



1 . A mount for a component (1 40) comprising: 



55 8. A method of mounting a component, comprising: 



a first pair of supports each disposed along a 
first axis (X) intersecting a center of the corn- 



coupling the component (140) to a first pair of 
supports disposed along a first axis (X) inter- 
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secting a center of the component, wherein the 
supports of the first pair are movable in a direc- 
tion of the first axis; and 

coupling the component to a second pair of 5 
supports disposed along a second axis (Y) in- 
tersecting the center of the component, where- 
in the supports of the second pair are movable 
in a direction of the second axis. 

10 

9. The method of claim 8, further comprising: 

securing the first and second pairs of supports 
to an exterior surface (109) of a frame (100), 
wherein the component is an optical compo- 15 
nent and upon coupling the optical component 
to the supports of the first and second pairs, the 
optical component is mounted within an interior 
(107) surface of the frame. 

20 

10. A mount for a component (140) comprising: 

a first means for supporting the component, the 
first means being disposed on and movable in 
a direction of a first axis (X) that intersects a 25 
center of the component; and 

a second means for supporting the component, 
the second means being disposed on and mov- 
able in a direction of a second axis (Y) that in- 30 
tersects the center of the component. 



35 



40 



45 
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